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Notes on Response

00-001 5 Preface vii 2 I would recommend to remove the words "and/or advancing". 
Scientists with the aim to advance the frontier of knowledge will 
probably have to read the relevant scientific publications in peer 
reviewed journals rather than a report that is also targeted at an 
audience including decision makers and the general public. In my 
view this is a too far stretch.

X

ES-001 3 ExSum General At this stage in its development, the report seems more targeted to a 
technically oriented audience than to non-scientist decision-makers 
or the general public. To reach the latter, I think there needs to be a 
much more careful elaboration of technical material in the text, as 
well as in table and figure legends.  The authors may want to 
consider the way some figure and table legends are handled in 
American Scientist; see, e.g., article by R. Seager, 94: 335−341, July
August 2006.

X We have edited the executive summary and hope it is more 
accessible to the non-technical readers.

ES-002 3 ExSum General Tables and figures need to “stand alone” even for a technical 
audience but merit considerable explanation when communicating 
with a less technically trained audience. 

X The authors of the Executive Summary, and the individual chapters
have made an effort to add the necessary footnotes and 
explanatory text to make their figures and tables stand-alone

ES-003 3 ExSum General It also appears that the authors of specific chapters or sections have 
not had sufficient time to read other contributions, as evidenced by 
unnecessary repetition and some inconsistency in technical 
information conveyed from one section to the next. As one example, 
there appears to be considerable variation in the treatment of 
uncertainties in point estimates of carbon sources, fluxes, and sinks 
among the various sections of the report, and rather questionable 
handling of estimates and their uncertainties in most sections. 
Among the most glaring is the citation of the estimated carbon sink 
for North America (in Gt of C) to three significant figures, when the 
estimated error is on the order of ±50%. However, my concern also 
extends to some aspects of the better constrained estimates of fossil 
fuel emissions, which are sometimes given to four significant figures. 

X We have revised the use of standard units and reduced the number
of significant figures (and to eliminate values), but have not tried to 
assign errors to individual values. The treatment of uncertainty in 
variables across disciplines id complicated, even when guidance on
handling uncertainty is provided. The issue will be discussed as a 
finding of the assessment. 

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-004 3 ExSum General I kept looking for answers to questions that I thought should be 
addressed in a report of this type. What do we know and how well do 
we know it? “How well” in this context goes well beyond quantitative 
estimates of uncertainties in sources and sinks: How closely does 
current information meet the expected needs for carbon-climate 
modeling and analysis of carbon management options? Other 
questions include: What don’t we know and why? What are the most 
important uncertainties and why? What will it take to reduce 
uncertainties to manageable levels and how long do we expect it 
might take? Where is R&D needed to provide the tools that could 
lead to improved understanding? What can’t we know and what are 
the implications, e.g., where are uncertainties only poorly reducible 
(or perhaps irreducible) and how do we plan to deal with them? I 
found very few answers to my questions in the current version of the 
report.

X The reviewer raises some very good and demanding questions.  
However, they are questions significantly different than the 
questions arrived at through dialogue (e.g., workshops) with 
stakeholders in the process of formulating the report.  The report 
and its Executive Summary are structured around and respond to 
those questions.  We believe answers to many of the questions 
raised by the reviewer are actually addressed throughout the 
various chapters (e.g., in the sections on research needs for 
decision support).  Expanding or restructuring the report and 
Executive Summary to explicitly and directly answer the excellent 
questions raised by the reviewer are beyond the scope of this 
revision of the report. 

ES-005 3 ExSum General Based on the material I’ve looked at, I think the report could benefit 
from appointment of an overall editor(s) whose focus would be on 
consistency in presentation of technical information and facilitation of 
communication with the broad audience for which the report is 
apparently intended. Toward that end, I would also recommend that 
every effort be made to use a single unit of measure and carbon 
reference (e.g., either Gt or Pg of C) throughout the report. Mixing 
units of Pg, Gt, and Mt, and jumping between values referenced 
either to C or CO2 equivalents is confusing to the reader. 

X We have adopted common units of carbon. 

ES-006 1 ExSum General This is a very comprehensive report and (as far as I can tell in the 
time available) is largely of high quality.  Its goal of communicating 
accurate, substantiated carbon cycle science to audiences in the 
public-policy, private, and general-public sectors is commendable.

X

ES-007 1 ExSum General The report needs to place the carbon cycle in an earth system 
context. The primary motive for policy (and much of the scientific) 
interest in the carbon cycle is anthropogenic climate change resulting
from current carbon cycle imbalances, and the possibility of further 
earth system feedbacks or vulnerabilities that could accelerate the 
coupled climate and carbon cycle changes.  From this perspective, 
the following two issues need more emphasis in the report 
(especially the executive summary).

X
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-008 1 ExSum General The agent of greenhouse-driven climate change is radiative forcing, 
not CO2.  There are many contributors to present radiative forcing, 
broadly (a) CO2, (b) non-CO2 greenhouse gases, and (c) non-
gaseous forcings (direct and indirect aerosol effects, albedo, etc).  
CO2 forcing is presently around 55 to 60% of the total gaseous 
forcing (a + b), while (c) is currently negative (although highly 
uncertain) and comparable in magnitude with (b).  Future climate 
change depends on the future evolution of all of (a), (b) and (c), not 
just (a) – even though (a) is the largest single driver of the system.  
An appropriate place to make this point would be near page ES-3 
line 18.  Reference to the need to account for the full radiative forcing
implications of carbon management options (not just the effect on 
CO2) would also be helpful on page ES-10 after line 4-7.

X

ES-009 1 ExSum General More emphasis needs to be given in the executive summary to 
carbon cycle vulnerability, meaning possible acceleration of 
imbalances in the carbon cycle by climate change itself, thereby 
accelerating the imbalances.  Vulnerability of terrestrial and ocean 
carbon pools is especially important (see Gruber et al 2004, cited on 
p. 2-13).  This point could be made on P. ES-10 near line 10.

X

ES-010 1 ExSum General The executive summary overstates the certainty of the North 
American carbon budget relative to the global carbon budget. This is 
clearest at page ES-4 lines 19-27, where the global terrestrial sink is 
stated to be "quite uncertain", but the North American sink is given to
3 significant figures. No source for this number is given.  Also, no 
year is given-–a crucial omission since the terrestrial sink is the most 
variable term in the C budget from year to year, both globally and 
regionally. This is a dangerous oversimplification in two ways. First, 
the extreme interannual variability of the terrestrial sink must be 
stressed at this point in the executive summary. Second, the actual 
order of uncertainty is opposite to what is implied: all continental and 
regional C sink estimates from atmospheric inversion estimates are 
more uncertain than global sink estimates, because of 

X We have added text to describe interdecadal variability and its 
significance.  We inserted sentences and a paragraph that explicitly
calls out the vulnerability of the carbon cycle.  With respect to the 
second point, estimates of error are still largely absent, but the 
divergent number of significant figures has been addressed.

ES-010 
(cont)

mass balance constraints. Bottom-up estimates (from inventories 
etc) are also subject to large uncertainties, though they are much 
harder to quantify and are often not estimated (see Raupach et al. 
2005, Global Change Biology 11, 378 for discussion of errors and 
their estimation).

ES-011 1 ExSum General On the terrestrial C sink, there are contradictions between the 
executive summary (page ES-4 lines 19-27) and the text (page 2-8 
lines 18-27). The latter gives a (properly) uncertain estimate ascribed
to particular years.

X The text has been revised. We refer generally to decades rather 
than to individual years --- because of the large year-to-year 
variability which the inventory methods integrate across.
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AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-012 1 ExSum General There are multiple units in use for the same thing, in particular 
MtCO2 per year, MtC per year, and GtC per year for fluxes.  I would 
advocate dropping MtCO2 per year and expressing all fluxes (both 
global and regional) in MtC per year throughout, to facilitate regional-
global comparisons.  (The factor of 1/1000 to go to GtC per year can 
be easily applied mentally by those who need to do so).

X

ES-013 1 ExSum General The executive summary is not overtly biased.  However, I believe 
that it does leave open the possibility of misinterpretation, mainly 
through omission.  There are three main examples, as detailed in the
following three items:

X See responses to example-specific comments, below

ES-014 1 ExSum General Temporal variability of the terrestrial sink, and risk implications:  
Some parts of the executive summary (page ES-4 lines 19-27, page 
ES-7 lines 1-7) imply that the terrestrial sink is steady and reliable, 
whereas it is actually highly dynamic and can fluctuate year-to-year 
by up to half the fossil-fuel source.  This makes terrestrial biological 
sequestration strategies highly risky, both for reasons of short-term 
and long-term stability (see point 2(2) on C cycle vulnerability) and 
also poses difficulties for carbon accounting.

X We added a sentence under the 'options & measures' section that 
explicitly talks about the greater risks of carbon sinks than reduced 
emissions.   We don't think we need a statement about interannual 
variability.

ES-015 1 ExSum General The carbon-GDP connection:  The report is correct (page ES-5 lines 
22-34) in pointing out that the carbon intensity of GDP is falling.  
However, the critical point is that emissions are still rising.  The 
intensity (emissions/GDP) is falling only because the denominator is 
rising faster than the numerator.  The trend to decreasing carbon 
intensity of GDP is not a greenhouse solution.

X

ES-016 1 ExSum General Treatment of the C sink in North America:  A policymaker could 
conclude from this executive summary that full carbon accounting is 
very much in (say) the US interest because the total US emission 
(fossil + terrestrial) is around a third less than the fossil emission 
alone.  This would not be a scientifically justifiable inference, because
most of the earth system sinks for carbon (both terrestrial and 
oceanic) are unmanaged and are the unintended result of legacy 
actions and global C cycle imbalances.  Therefore, they are not 
"owned" by any particular nation in the same way that a nation 
"owns" direct anthropogenic forcing of the C cycle (either through 
fossil fuel emissions or managed sequestration activities). 

X

ES-017 1 ExSum ES-4 1-6 All fluxes and percentages like these are functions of time, so it is 
necessary to give time stamps to all numbers.

X
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AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-018 1 ExSum ES-4 5-18 The compartments for the budget figures quoted are not clear.  For 
example, is the building-sector (mainly electricity) emission (line 15) 
also included in the electricity emission figure (line 8)?  Emissions 
are given in awkward units (see comment 5) and as a mix of 
absolute and percentage values.  This could be fixed with a simple 
table of North American and global C sources and sinks, with the 
anthropogenic emissions classified by source (coal, oil, …) and end 
use (industry, home, transport …).  The table should also include 
uncertainties, especially in the terrestrial sink.

X We thought about a Table and concluded it's not necessary. At 
least with the detail suggested by the reviewer, a simpler figure has 
been added. 

ES-019 1 ExSum ES-4 19-27 see points 3 (uncertainty and temporal variability), 4 (contradictions), 
5 (units) and 6(2) (temporal variability again).

X

ES-020 1 ExSum ES-5 6 Need to mention (here or elsewhere) the risks for terrestrial 
biological sequestration imposed by uncontrollable sink variability.  
See point 6(2).

X Not here, but later in the text we've added the cautionary note.

ES-021 1 ExSum ES-5 19 Multiple (and changing) units. X

ES-022 1 ExSum ES-6 20-23 Is building power a service?  If so, the carbon intensity of that GDP 
component could rise, not fall.

X

ES-023 1 ExSum ES-6 2-7 Need consistent units and (more importantly) error estimates. X

ES-024 1 ExSum ES-7 27 What about the methane emissions from wetlands?  This is an 
example of where CO2 accounting rather than radiative-forcing 
accounting can be misleading.

X

ES-025 1 ExSum ES-8 22 This statement could be stronger: predicted ocean acidification will 
pretty much wipe out coral reefs by 2100.

X

ES-026 1 ExSum ES-9 3-10 Reference to the multiple sources of terrestrial C vulnerability 
(nutrient limitation, fire, insect attack, increased respiration with 
warming, …) would be appropriate here.  The important point is not 
to give the impression that interaction of the C cycle with other earth 
system processes always leads to benign outcomes.

X

ES-027 1 ExSum ES-9 10 "the interwoven systems of North America" is a little regionalistic.  
The systems are just as interwoven over the whole globe.

X

ES-028 1 ExSum ES-9 12 Too wordy.  Why both "options" and "measures"?  What is the 
intended distinction?

X Disctinction between terms added to text.

ES-029 1 ExSum ES-9 21 Where does the hydrogen energy come from?  Hydrogen is an 
energy carrier, not a source, so the mitigation question hinges on 
how the hydrogen is generated.

X

ES-030 1 ExSum ES-10 6-7 Another example of why the issue is radiative forcing, not just CO2. X

ES-031 1 ExSum ES-10 19 The demand for policy relevant information is now very high, as 
shown by this report.

X

ES-032 1 ExSum ES-11 4-7 I like this definition of requirements for science to make a policy 
contribution (credible, salient, legitimate).

X

ES-033 1 ExSum ES-11 19 What departures from existing practice?  This point cannot be 
understood without some indication.

X Text reviised to avoid reference to unspecified existing practices/ 
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-034 2 ExSum General I have quickly, but not carefully, read the full report. Overall I am 
extremely impressed by the document and the quality analysis and 
science that underpin it. In general the chapters are very well written, 
have useful figures and the information is clearly and 
comprehensively presented.

X

ES-035 2 ExSum General Of course it is no trivial task to condense all this information into an 
Executive Summary. The present version of the Executive Summary 
makes an excellent start, and is both informative and interesting. 
However, it needs more work to ensure that the information is 
provided accurately but also in a non-confusing manner.

X

ES-036 2 ExSum General The Introductory section is well written and gives a clear, 
understandable background. However a small presentational 
problem is introduced which has echoes elsewhere in the document. 
The emphasis on North American terrestrial processes is justifiable 
given the subject matter of the report, however the context of the 
global carbon cycle requires more explicit mention of ocean uptake. 
The problem first appears on line 25 where the “piling up” of CO2 in 
the atmosphere is mentioned, without corresponding mention of the 
ocean. The impression is given here that we have fossil-fuel 
emissions and clearing of forests being “far larger” than the ability of 
“various terrestrial and marine reservoirs” to store carbon. This may 
even be slightly misleading: historically the atmospheric storage term
has been significantly smaller than the cumulative emissions, and the
oceans have played a major role here. Why not just say this clearly? 
By not mentioning the well-documented “piling up” of CO2 in the 
ocean it is also difficult to understand the concern about ocean 
acidification that is mentioned subsequently in the document.

X

ES-037 2 ExSum General It would be useful to mention not only the contribution of North 
America to global emissions in 2003 (27%), but also what the 
historical contribution has been since 1780. Given the long lifetime of 
CO2 in the atmosphere, information on past emissions is also of 
relevance to policy- and decision-makers.

X

ES-038 2 ExSum General "What is the carbon cycle and why should we care?" Good 
questions! Well-answered!

X

ES-039 2 ExSum General Here I did not find the analogy with the hydrological cycle so useful. 
There are as many differences as similarities (e.g. changes of 
chemical form; very different processes, residence times; etc). I think
the analogy actually risks confusing the reader.

X

ES-040 2 ExSum General “modern, post-industrial societes”: are all “modern” societies really 
“post-industrial”?

X

ES-041 2 ExSum General Use “pools” or “reservoirs” but preferably not both. X

ES-042 2 ExSum ES-3 4 “carbon building up in the atmosphere AND IN THE OCEAN”. X

ES-043 2 ExSum ES-3 6-9 Again, I think that the analogy with changes in the hydrological cycle 
looks a little contrived.

X
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AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-044 2 ExSum ES-3 11 Suggest “10’s of years” for decades and “millions of years” instead of
thousands of millennia.

X

ES-045 2 ExSum ES-3 15 Mention of methane is potentially confusing: is it necessary here? X

ES-046 2 ExSum ES-3 23-24 It should have earlier been made clear that releasing CO2 to the 
atmosphere leads to increased CO2 in the ocean and that this 
“acidifies” the ocean. Personally, my feeling is that “potentially dire 
consequences” is still a little too strong given our state of knowledge 
in this area. Suggest: “may have serious consequences”. I also think 
the climate change concerns are being underplayed a little: for 
human beings this surely is the number one concern/risk and reason 
for caring about the carbon cycle and carbon management: even in 
the face of scientific uncertainty.

X

ES-047 2 ExSum ES-3 25-31 Missing from the final paragraph in this section, is the important point
(made elsewhere in the document) that any assessment of the 
effectiveness of deliberate carbon management policies REQUIRES 
an understanding of the enormous fluxes and potential imbalances in 
the natural carbon cycle. How else would we know if human actions 
(wrt emissions or mitigation) are making a difference to atmospheric 
CO2 levels?

X

ES-048 2 ExSum ES-4 3 et seq Here I got a little confused by the variety of different numbers and 
comparisons presented. We have emissions in Mt and as 
percentages; we have North America and then the USA and then 
global. Maybe this can be simplified a little. My feeling is that 
percentages are generally more useful in an Executive Summary 
than absolute numbers, although the absolute numbers must also be 
presented somewhere as a reference….

X

ES-049 2 ExSum ES-4 3 et seq This section of the text is almost crying out for “pie charts”. Are these
allowed?

X A figure has been added rather than a pie chart

ES-050 2 ExSum ES-4 3 et seq In general there was a lack of consistency in numbers of significant 
figures between the absolute numbers (3-4 significant digits) and the 
percentages (generally 1-2 significant digit). This is potentially 
misleading in terms of uncertainties and some more thought on 
presentation is required here. (e.g. “approximately 30% … of 
emissions are offset by a smaller sink of 2170 Mt…)

X

ES-051 2 ExSum ES-4 3 et seq I found the discussion of buildings interesting/important but also a 
little confusing. Is it necessary to discuss buildings with AND without 
electricity for example?

X

ES-052 2 ExSum ES-4 20 Page ES-4, line 20: risks implying that coastal oceans are a 
substantial net sink. Is this true?

X

ES-053 2 ExSum ES-4 24 Page ES-4, line 24. Here we are suddenly introduced to the “global 
terrestrial sink”. To me this is a quite complicated concept. If the 
term is used in the Executive Summary, it should be defined and 
explained what it is.

X We think the revised text is OK without belaboring the global 
terrestrial sink.
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-054 2 ExSum ES-4 28 Page ES-4, line 28. Here again the lack of consideration of the ocean
sink risks misleading as far as the relation of North America to the 
GLOBAL carbon cycle is concerned. There probably can be little 
question that North America makes (or has made) a “dominant” 
contribution to global carbon SOURCES. It may be harder to argue 
for the “dominance” of North America for carbon SINKS, at least 
when viewed historically. Here it may again be useful to contrast the 
situation presently (e.g. 2003) with the “cumulative” situation since 
1780. Given that this comparison is the raison d’etre  for this entire 
section, there may need to be more clarity with wording here.

X We think the text now reads well without referring to the 200-year 
history of sources and sinks. Details can be found in Chapter 2.

ES-055 2 ExSum ES-5 14 et 
seq

I found this section very informative. However again, there were 
perhaps a few too many different comparisons presented that risk 
confusing the reader. Also: issues of relative vs. absolute numbers 
and their precision, come up again.

X

ES-056 2 ExSum ES-5 17 The first part of the section discusses “sources” so it was a little 
surprising to find the 2nd sentence stating that sources are 3x larger 
than sinks. This comparison should surely come AFTER the sinks 
have been discussed/explained.

X

ES-057 2 ExSum ES-5 19 Page ES-5, line 19: I had only just got used to dealing with emissions
in Mt CO2 and now suddenly we have Mt C. While I prefer the latter, 
it is really only important to be consistent and use the same units 
throughout.

X

ES-058 2 ExSum ES-5 24 “carbon intensity” is an important concept and should be 
defined/explained more clearly.

X

ES-059 2 ExSum ES-5 31-32 The decoupling of emissions from economic growth is an extremely 
important point of course. Therefore it deserves more discussion and
clarification: I assume this is both a “recent” phenomenon in the USA 
and is not the case everywhere in the world.

X

ES-060 2 ExSum ES-6 15-28 Again the discussion of buildings was interesting, but maybe a little 
too detailed for my taste. On the other hand, if the argument is that 
energy conservation in buildings is a really big issue: then that case 
seems to be very well made and may justify the detail given. (I was 
surprised that ONLY 67% of electricity was consumed in buildings.)

X

ES-061 2 ExSum ES-7 2 Again note the difference between exact and approximate numbers 
in the same sentence.

X

ES-062 2 ExSum ES-7 6 How is the “coastal ocean” defined? It would likely make sense to 
consider the EEZ. Or is it the continental shelf? The coastal ocean 
source is of course largely a “natural” source of carbon that has not 
been greatly altered by mankind as far as we know.

X This is a detail more appropriate for Chapter 15.
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-063 2 ExSum ES-7 8 If it is true that forest regrowth basically takes up CO2 that was 
previously emitted due to deforestation, then this point should 
perhaps be mentioned explictly. Arguably, this makes this particular 
component of the terrestrial sink a “net sink”, in relation to human 
interference in the carbon cycle, only the sense of “instantaneous” 
fluxes rather than cumulative emissions. Similarly, I wonder about the
peat accumulation sink: should this be compared to fossil-fuel 
emissions? Effects of fire suppression may be qualitatively different. 

X This detail is beyond the scope of the Executive Summary

ES-064 2 ExSum ES-5 14 et 
seq

I may be wrong on this and I may be risking confusing matters 
further. But perhaps this sort of conceptual discussion actually 
belongs in an Executive Summary about carbon sources and sinks 
written by scientists for policy-makers. Policy-makers may be 
confronted by such arguments by their international counterparts, 
after all. Presumably this issue has been discussed extensively by 
the authors, and I admit to not having examined the respective 
chapters to see whether this has, in fact, been presented/discussed 
in detail.

X We do not understand the comment. 

ES-065 2 ExSum ES-8 19 If the acidification impact is mentioned at all, then it requires slightly 
more explanation. For example it is the increasing levels of carbon in 
the ocean rather than in the atmosphere that causes acidification: 
with the present text, an uninformed reader might infer that changes 
to the pH of rainfall are responsible!! It is also unclear why we would 
worry about acidification in the oceans more than the effect on lakes 
and rivers….

X

ES-066 5 ExSum ES-10 6-7 If CH4 and N2O are mentioned it should be mentioned why 
increased emissions may be of concern.

X

ES-067 5 ExSum ES-3 14 Somewhere before it should be mentioned that also methane and 
other carbon compounds also follow a cycle, and that they are also 
emitted by processes associated with fossil fuel use.

X Beyond scope of the Executive Summary.

ES-068 5 ExSum ES-7 17 All above mentioned sinks are also uncertain, I would recommend 
stating uncertainties with the numbers, or a range, or at least make a
general statement on uncertainties.

X

ES-069 5 ExSum ES-9 21 Hydrogen is not a primary source of energy. It should be stated how 
the hydrogen will be generated, given that nuclear, solar, wind, but 
also fossil fuels are all options.

X
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-070 6 ExSum General It is in fact one of my major criticisms of the report that in the 
Executive Summary (Pages ES-4 to ES-8 line 12) as well as in 
Chapter 3 (except for Table 3-1 and page 3-7, line 19-22) no 
uncertainty ranges of the sources and sinks fluxes of carbon in North 
America are given. For example, the estimated uncertainty of fossil 
fuel CO2 emissions is about 10% (with 95% confidence, see Table 3-
1) but up to four significant digits of the cited numbers are given. This
deficiency is even more obvious when it comes to the sinks which in 
most cases are uncertain to within 50-100%. This is very misleading 
as it gives the impression to the reader that the fluxes reported would
be known to very high precision, but in fact the contrary is the case. 
The digits in the reported numbers need to be reduced to the 
significant ones (i.e. ≤ 2) and errors need to be reported, also in the 
Executive Summary.

X

ES-071 6 ExSum General There is a lot of repetition in the Executive Summary between the 
sections “How do North American carbon sources and sinks relate to
the global carbon cycle” and the following section which is dealing 
only with North American carbon sources and sinks. The Executive 
Summary could be well shortened if the “relation to the global carbon 
cycle” would be imbedded in the latter section.

X The questions defined in collaboration between authors and 
stakeholders made a clear distinction between the questions

ES-072 6 ExSum ES-3 14-17 “… and other carbon compounds in the earth’s atmosphere, such as 
methane, are increasing.” The context of this finding is not 
immediately clear from what is said before.

X

ES-073 8 ExSum General The Executive Summary, as well as many of the chapters, is in need 
of professional editing.  It should be reviewed both for technical 
accuracy and for correct grammar.   It should also be edited to 
reduce the redundancy with Chapter 1.  Some examples illustrating 
the need for editing are listed in the items below.  The list is 
illustrative only and far from exhaustive.

X

ES-074 8 ExSum ES-4 
and ES-
5

4 and 
21

Line 4 on page 4 gives the contribution of the United States to North 
American emissions due to fossil fuel combustion as 86%.  Page 5 
gives the contribution as 85%.

X The text has been revised to reconcile the two values. 

ES-075 8 ExSum ES-8 1 The U.S. agricultural soils sink is given as 6 Mt C per year.  This is 
out of date.  The current estimate is 12 Mt C per year.

X We've deleted specific flux estimates

ES-076 8 ExSum ES-9 19-28 The list of options is missing a number of potentially significant ones, 
e.g., Transportation:  non-liquid biofuels and electric cars; in 
Bulidings: use of renewable energy; Industry:carhbon capture and 
sequestration. 

X

ES-077 8 ExSum ES-7 11-12 The text states “The suppression of forest fires also increases net 
carbon storage in forest biomass.”  Suppression of forest fires 
presumably reduces emissions, but only increases carbon storage in 
relation to some projected losses.  

X We are confused by this comment.

ES-078 8 ExSum ES-3 18 “forcing agent”.  Term unfamiliar to lay audience. X

ES-079 8 ExSum ES-5 17 (repeated throughout Executive Summary)  “fossil fuel source”.  
Term unfamiliar to lay audience.  

X
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-080 8 ExSum ES-6 24 “…the number of households per unit population…”  This turn of 
phrase is odd as the normal “unit” of population is one person.  

X

ES-081 8 ExSum ES-7 11 “dead organic carbon”    This phrase strikes the average reader as 
odd.

X

ES-082 8 ExSum ES-3 15 Grammer:  “This facts…” X

ES-083 8 ExSum ES-6 16-17 Grammer: “The trend in the buildings sector over the last decade has
been towards growth."  Very poor construction.

X

ES-084 13 ExSum General The scope and intent of the ES is generally clear, appropriate and 
balanced. In places, however, the language assumes a medium to 
high degree of familiarity with the subject. For example, without 
explaining the term (ES-3, l. 18), the text states: “….is the largest 
single forcing  agent of climate change.” Perhaps more effort could 
be put towards using less specialized language throughout the ES.

X

ES-085 13 ExSum General The readability of the document as a whole could be improved by a 
consistent use of carbon or CO2, not both. For example, p. ES-7, l. 2 
states, a natural sink of “592 Mt C” in contrast to p. ES-4, l. 21 “a 
smaller sink of 2170 Mt CO2.” Other examples occur in the various 
chapters as well, particularly when referring to the costs of carbon 
mitigation.

X

ES-086 13 ExSum General Additional editorial work should be done to insure consistent use of 
the terms “effects,” “impacts,” and other similar phrases. For 
example, in the Preface (p. v, footnote 1) in reference to carbon 
cycle changes and impacts the term “impacts” is defined to mean 
“effects of changes in the carbon cycle.” In the ES, p. ES-8, l. 2 and 
l. 5, we see the phrases, “changes in the environment” and “effects 
of climate”. It is unclear if the intent is climate “impacts” as defined in 
the Preface or whether a second meaning is implied.

X The terms are used generically throughout the document in their 
non-technical connotations, and no exacting technical definition (as 
implied in the comment) was intended.

ES-087 13 ExSum ES-1 
and ES-
2

The change in world carbon emissions attributable to North America 
noted between 2002 and 2003 (32% to 27%) seems large. Are these
figures correct and based on the same underlying data sources?

X

ES-088 13 ExSum ES-5 
and ES-
6

The statement, “This implies that emissions growth is essentially 
decoupled from economic growth,” is contradicted later by “[c]hiefly 
as a result of economic growth, energy use by North American 
transportation is expected to increase by 46% from 2003 to 2025.”

X

ES-089 13 ExSum ES-9 21-22 The text notes the use of “hydrogen energy.” This is a 
mischaracterization of the technology. Hydrogen fuel (as correctly 
discussed in Chapter 7. Transportation) is not a source of energy but
is an energy carrying medium generated from fossil, renewable or 
nuclear fuels. I suggest changing the phrases, “hydrogen energy” to 
“hydrogen fuel cells” or “hydrogen.”

X

ES-090 24 ExSum General To ensure a balanced view of the US carbon cycle, the Executive 
summary needs to state historical number of integrated emissions as
well as annual fluxes.

X Not clear why this is needed.
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-091 24 ExSum ES-3 20-22 This text seems ambiguous. It is certain that the surface ocean 
becomes more acidic under elevated CO2, and this effect is not 
influenced by climate change. 

X We don't see the ambiguity.

ES-092 24 ExSum ES-3 25-31 it would be useful to highlight that both short-term and long-term 
solutions are helpful. The short-term solutions help to gain time and 
the long-term solutions to find real solutions.

X

ES-093 9 ExSum ES-2 Page ES-2 states: "The questions were identified through early and 
continuing dialogue with these stakeholder groups, including 
scientists, decision makers in the public sector (Federal, State, and 
local governments), the private sector (carbon-related industry, 
including energy, transportation, agriculture, and forestry sectors; 
and climate policy and carbon management interest groups), the 
international community, and the general public." (Emphasis added.) 
Although EEI is part of the “energy” sector, we do not recall being 
given an opportunity to participate in this “early and continuing 
dialogue.”  

X Representatives of the energy sector have been involved in our 
workshops, and we have invited representatives of EEI to the third 
workshop in October 2006.  Apologies to the EEI if they were 
inadvertently overlooked in earlier invitations.

ES-094 9 ExSum ES-2 The draft, in referring to the SOCCR, states that it is “organized as a 
response” to questions “about the North American carbon budget 
relevant to carbon management policy options and a broad range of 
stakeholder groups interested in knowledge of carbon cycling in 
North America and of how such knowledge might be used to 
influence or make decisions” (emphasis added).  However, as far as 
we can determine, Parts II and III are not responsive to the above 
questions. 

X We don't understand this statement.  It is not clear what the 
reviewer would prefer to see.

ES-095 9 ExSum General The Executive Summary makes a number of significant statements 
without attribution or reference to any sources for them.  Some of 
these statements are detailed in the following items.

X The details are in individual chapters.

ES-096 9 ExSum ES-1 18 “The Earth’s carbon budget is in imbalance.” X

ES-097 9 ExSum ES-1 25-26 “The result is a ‘piling up’ of CO2 in the atmosphere, and a dramatic 
increase in atmospheric CO2 concentration.” 

X

ES-098 9 ExSum ES-1 26-28 The atmospheric concentration of carbon dioxide has increased by 
31% since 1950, and the present concentration is now higher than at 
any time in the past 420,000 years and perhaps the past 20 million 
years.” It seems likely that “1750,” or the beginning of the Industrial 
Revolution, is the appropriate date. 

X

ES-099 9 ExSum ES-1 30 “North America is a major contributor to this imbalance.” X

ES-100 9 ExSum ES-4 24-27 “The global  terrestrial sink is quite uncertain. . Thus, North America 
is probably responsible for at least half of the global terrestrial sink, 
but could account for as little as a quarter to nearly all of it.” 

X
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

ES-101 9 ExSum General The lack of references is not unique to the Executive Summary.  For 
example, while each of the chapters in Part I of the draft includes a 
list of References at the end of the chapters, there are a number of 
statements made in the chapters that also lack any source 
reference.  Some examples are detailed in the following items.

X

ES-102 9 ExSum 1-1 2-6 That cycling determines the balance of the carbon budget observed 
at any particular time.  Examining the carbon budget not only reveals 
whether the budget is in balance or imbalance, but also provides 
insight into causes of any imbalance and steps that might be taken to
manage that imbalance.  Currently, the global carbon budget is in 
imbalance; and human use of coal, petroleum, and natural gas to fue
economies is responsible. 

X See the revisions made to Chapter 1.

ES-103 9 ExSum 1-3 29-33 It is also increasingly evident that atmospheric carbon dioxide 
concentrations are responsible for increased acidification of the 
surface ocean, with potentially dire future consequences for corals 
and other marine organisms that build their skeletons and shells from
calcium carbonate.  Ocean acidification is a powerful reason, in 
addition to climate change, to care about the carbon cycle and the 
accumulation of carbon dioxide in the atmosphere. 

X See the revisions made to Chapter 1.

ES-104 9 ExSum 4-6 22-24 As is clear from the previous sections, there are thousands of 
options to reduce emission of or to sequester CO2.  To help decide 
which options to implement, policy makers need to know which are 
the most cost-effective – have the lowest cost per metric ton of CO2 
reduced or sequestered. 

X See the responses to comments in Chapter 4.

ES-105 9 ExSum General As we understand the SAPs, it is not their purpose to “influence” 
policy-makers or to “make decisions.” Indeed, they are to be policy 
neutral. Yet, as noted above, the Executive Summary sets forth a 
series of questions, which generally appear innocuous when listed in 
the final Prospectus and the Preface to SAP 2.2 for the SAP to 
respond to “about the North American carbon budget relevant to. . .a 
broad range of stakeholder groups.” However, the Executive 
Summary adds that these “groups” are “interested in knowledge of 
carbon cycling in North America and of how such knowledge might 
be used to influence or make decisions” (emphasis added). That 
appears to suggest that the SAP may not be policy neutral. 

X We respectfully disagree that the tone or presentation of the report 
is not policy neutral.  The stakeholder groups will be making various
decisions of their own with respect to the carbon cycle and it is 
these decisions to which  the wording highlighted by the reviewer 
refers. 

ES-106 9 ExSum General The discussions in Chapter 4 about information, voluntary programs, 
regulations, emissions trading and taxes are cursory and inadequate
More importantly, the relevance of this discussion in what purports to 
be a scientific and policy-neutral paper is lacking. We strongly 
suggest that Part I be rewritten, that the questions be reconsidered, 
and that much of Chapter 4 be discarded. There is also a discussion 
of policy options in Chapter 6 on pp. 6-7. 

X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-001 MS ExSum ES-3 6-9 The text on these lines seems forced into place. They don't add 
anything, and dirupt the flow.

X
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Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

SH-002 MS ExSum ES-4 3-18 These lines describe the impact of US emissions in a global context. 
Knowing the percentages of global emissions is nice, but how does 
they rank against other nations?

X

SH-010 GTW ExSum General The major omission is the failure to use actual atmospheric CO2 
data which are now measured with high precision at approximately 
100 sites worldwide to estimate the magnitude of the terrestrial CO2 
sinks, especially in North America. I suggest that the actual data be 
presented in a summary form by location and a discussion of spatial 
distributions, seasonal variations and trends be discussed. The data 
should then be used to estimate the sinks using the tracer-transport 
inversion method. The present draft dismisses this method because 
in the past it produced estimates with large uncertainties. This is not 
a valid reason for not including this method. As you know, this 
method has been used in the past and interesting results appear in 
the scientific literature. Past results were highly uncertain because 
the estimates were insufficiently constrained because of sparse 
atmospheric CO2 data. Now with about 100 stations worldwide, the 
estimates can be further constrained and 

X An issue for Chapter 3. Authors of that chapter feel that inventory 
methods provide more certain regional estimates than the 
inversions, despite the reduced uncertaintities of global and 
hemispheric results for these inversions. 

SH-010 
(cont)

hence the uncertainties will be reduced. Such a procedure should 
provide some convergence on the two methods. However, even if 
the convergence is not satisfactory, it will provide insights as to 
where additional monitoring sites are needed. In addition, it should 
serve as a reality check on the inventory estimates.

SH-011 GTW ExSum General Parts of the Executive Summary are alarmist in tone.  This is 
unnecessary, inappropriate and hurts the credibility of the report. I 
suggest someone edit it by deleting adjectives that are unnecessary. 
The following items are some suggested changes.

X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-012 GTW ExSum ES-1 19 Delete human X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-013 GTW ExSum ES-1 23 Delete far X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-014 GTW ExSum ES-1 25 Change “piling up” to accumulating X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-015 GTW ExSum ES-1 29 Insert “potential” before consequences. X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-016 GTW ExSum ES-2 1-2 I would delete the sentence containing incontrovertibly and replace it 
with a sentence about Asia surpassing North America in the near 
future.

X We retain the existing language but have added text about Asian 
fluses surpassing those of North America

SH-017 GTW ExSum ES-2 27-30 I would delete the analogy to the water cycle. X

Page 14 of 15



Comments and Responses on SOCCR/SAP 2.2 Draft 1 (May 2006)
PREFACE and EXECUTIVE SUMMARY

C
om

m
en

t
N

um
be

r

R
ev

ie
w

er
ID Chapter Page Line Comment Text Ac

kn
ow

le
dg

ed
, 

bu
t n

o 
fu

rth
er

 
re

po
ns

e 
or

 re
vi

si
on

s 
ar

e 
re

qu
ire

d

R
ev

is
io

ns
 h

av
e 

be
en

 in
co

rp
or

at
ed

 
as

 s
ug

ge
st

ed
 in

 th
e 

co
m

m
en

t

Ag
re

e,
 b

ut
 s

ee
 

"N
ot

es
 o

n 
R

es
po

ns
e"

Ag
re

e,
 b

ut
 

el
ab

or
at

io
n 

is
 

pr
ec

lu
de

d 
by

 le
ng

th
 

lim
ita

tio
ns

 

D
is

ag
re

e;
 s

ee
 

"N
ot

es
 o

n 
R

es
po

ns
e"

Be
yo

nd
 s

co
pe

 o
f 

re
po

rt/
ch

ap
te

r

Notes on Response

AUTHOR'S RESPONSECOMMENT FROM PEER REVIEWERS

SH-018 GTW ExSum ES-3 4 Delete human X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-019 GTW ExSum ES-3 6-9 Again I would delete this analogy to the water cycle X

SH-020 GTW ExSum ES-3 11 Italics unnecessary X

SH-021 GTW ExSum ES-3 21 The acidification of the oceans is mentioned here and elseware 
without mentioning how small it is and any impacts are likely to be 
small in the near future

X Authors and other reviewers disagree,

SH-022 GTW ExSum ES-4 Here the discussion is about Mt CO2, but in later pages (ES-7) it 
switches to Mt C.  I suggest you pick one and use it consistently in 
the Executive Summary

X

SH-023 GTW ExSum ES-8 16-22 Again ocean acidification is raised in a qualitative fashion. X We respectfully disagree that the Executive Summary is alarmist in 
tone.  The reviewers response may in part be a reaction to 
language chosen to more effectively communicate with the intended
non-scientific audience.

SH-024 GTW ExSum ES-10 13 In terms of industry level programs - the EPA Climate Leaders 
Program should be cited, not Pew Center, for demonstrating 
leadership in managing, measuring and reducing GHG emissions.

X
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